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M.S. Gohel,1 J.R. Barwell,1 C. Wakely,1 J. Minor,1 K. Harvey,2 J.J. Earnshaw,2
B.P. Heather,2 M.R. Whyman1 and K.R. Poskitt1*Departments of Vascular Surgery, 1Cheltenham General Hospital, and 2Gloucestershire Royal Hospital, UKObjectives. Previous studies have suggested that perforating vein incompetence is reduced by surgery to superficial veins.
This study analysed the effect in a randomised clinical trial.
Design. Retrospective analysis of duplex data.
Methods. Patients in this study were part of the ESCHAR randomised controlled trial. All patients had chronic venous leg
ulceration with superficial venous reflux. Patients were treated with compression bandaging alone or compression plus
superficial venous surgery. Legs were assessed using colour venous duplex prior to treatment and at 3 and 12 months.
Results. Of 500 patients recruited to the ESCHAR trial, 261 were included in this study. One hundred and forty six of 261
legs were treated with compression alone and 115/261 underwent compression and superficial venous surgery. In the
compression group, more legs had incompetent perforators at 12 months (77/131) compared to baseline (61/146, pZ0.010,
Wilcoxon Signed Ranks test for paired data in 131 legs). Following surgery, significantly fewer legs had incompetent calf
perforators (59/115 vs 44/104 at 12 months, pZ0.001, Wilcoxon Signed Ranks test for paired data in 104 legs). In addition,
significantly fewer legs in the compression and surgery group developed new perforator incompetence in comparison to the
group treated with compression alone (12/104 vs 36/131, pZ0.003, Chi-Squared test).
Conclusion. Surgical correction of superficial reflux may abolish incompetence in some calf perforators and offer protection
against developing new perforator incompetence.Keywords: Incompetent calf perforating veins; Perforators; Superficial venous surgery; Compression; Duplex; Chronic
venous ulceration.Introduction
Duplex ultrasound imaging is useful in the assessment
of venous reflux in patients with chronic leg ulcera-
tion.1,2 Incompetent calf perforating veins (ICPV) are
commonly seen in this group of patients,3–5 although
the significance of these remains unclear. Subfascial
endoscopic perforator surgery (SEPS) is a minimally
invasive technique to interrupt incompetent calf
perforating veins with favourable results reported by
some authors.6–9 However, there is little evidence
assessing the isolated benefit of SEPS, which has
restricted its widespread use.
The correction of superficial venous reflux in legsing author. Mr K.R. Poskitt, MD FRCS, Consultant
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reduce ulcer recurrence10–12 and possibly abolish ICPV
in some patients.4 The aim of this study was to assess
the influence of superficial venous surgery and
compression on the presence and number of incom-
petent calf perforators in patients with chronic venous
leg ulceration.Materials and MethodsDesign and patients
All patients in the study were part of the ESCHAR
randomised controlled trial12 that assessed the Effect
of Surgery and Compression on Healing And Recur-
rence in legs with chronic venous ulceration. Patients
included in the ESCHAR trial had open or recently
healed (within the preceding 6 months) leg ulcerationEur J Vasc Endovasc Surg 29, 78–82 (2005)
doi:10.1016/j.ejvs.2004.09.016, available online at http://www.sciencedirect.com onved.
Effect of Surgery and Compression on Perforators 79of longer than 4 weeks duration, with an ankle
brachial pressure index (ABPI) greater than 0.85 and
superficial venous reflux on colour duplex assessment.
Legs in the control arm of the trial were treated with
weekly multilayer compression bandaging until
healed, followed by class II elastic support stockings.
The surgery group proceeded to appropriate super-
ficial venous surgery based on duplex findings,
followed bymultilayer compression and class II elastic
support stockings.Details of surgery
Patients with reflux affecting the saphenofemoral
junction or above knee long saphenous vein (LSV)
were treated with saphenofemoral disconnection,
stripping of LSV to knee and avulsions. Saphenopo-
pliteal or short saphenous vein reflux was treated with
saphenopopliteal disconnection plus avulsions.
Patients unfit for general anaesthesia were offered
ligation of saphenofemoral or saphenopopliteal junc-
tions under local anaesthetic.Duplex scans
Duplex venous assessments were performed at two
geographical sites by the same three accredited
vascular technologists. All patients underwent pre-
operative colour duplex venous imaging (H.P. Sonos
2000, Hewlett Packard, MA, USA) andwere invited for
further venous assessments at 3 and 12 months, not
necessarily by the same technologist. As well as the
superficial venous compartment, the following deep
venous segments were routinely insonated: com-
mon/superficial femoral vein, above knee popliteal
and below knee popliteal veins. Total deep reflux
refers to legs with reflux present in all three of the deep
segments. Segmental deep reflux was the term
designated for reflux in one or two of these segments.
Venous reflux was defined as retrograde flow O1 s
and the presence and number of incompetent perfor-
ating veins were recorded in each case.Statistical analysis
Comparisons between the two groupswere performed
using the Chi-squared test. Paired data were analysed
using the Wilcoxon Signed Ranks test. Legs without
duplex data at 3 or 12 months were therefore excluded
were appropriate. Data analysis was performed using
SPSS advanced statistics computer software (v. 11.5;
Statistical Packages for Social Sciences Inc., Chicago,USA). Analysis giving a p value less than 0.05 was
deemed significant.Results
Of the 500 patients recruited to ESCHAR, 239 were
excluded from this study as follow-up duplex assess-
ments were not achieved. Of these patients, incompe-
tent perforators were seen in 118/239 (49%).
Exclusions were due to patient death, constraints on
vascular laboratory resources and patient withdrawal
from study. This left 261 patients for inclusion in this
study. One hundred and forty six of 261 legs were
treated with compression alone and 115/261 with
compression plus superficial venous surgery. Of the
261 patients, 176 (67%) attended for a 3-month duplex
scan, and 235 (90%) attended for a 12-month scan.Compression alone
At initial assessment, 61/146 legs in the compression
group had incompetent calf perforators. After 3 and 12
months, perforators were visualised in 41/90 and
77/131 of legs, respectively, (pZ0.144 and 0.010,
Wilcoxon Signed Ranks test for paired data) (Table
1). Reversal of all perforator incompetence was seen in
six legs after 12 months and a further 11 legs had fewer
perforators. New perforator incompetence was seen in
36/131 (27%) legs at 12 months.Surgery and compression
At pre-operative assessment, 59/115 of legs had
incompetent perforators. Following surgery, perfora-
tor incompetence was seen in 35/86 and 44/104 legs at
3 and 12 months respectively, (p!0.001 and pZ0.001,
Wilcoxon Signed Ranks test for paired data) (Table 1).
Reversal of perforator incompetence was seen after
surgery in legs with isolated superficial, superficial
with segmental deep and superficial with total deep
patterns of reflux. However, a statistically significant
reduction in incompetent perforators was only seen in
patients with isolated superficial reflux (35/72 pre-op
vs 21/51 at 3 months and 29/65 at 12 months, pZ0.007
and 0.006, respectively, Wilcoxon Signed Ranks test for
paired data) (Table 2). A total of 54 legs with ICPV at
the initial scan were rescanned after 1 year. Of these,
all perforator incompetence was abolished in 18/54
(33%) and in a further 17/54 (31%), fewer incompetent
perforators were seen (Fig. 1).
After 12 months, 12/104 (12%) legs in the surgery
group had developed new calf perforatorEur J Vasc Endovasc Surg Vol 29, January 2005
Table 1. The number of legs with incompetent calf perforating veins
Duplex assessment
Initial (nZ146) 3 month (nZ90) 12 month (nZ131)
Group treated with
compression alone
Number of legs with
incompetent calf
perforating veins (%)
61 (42) 41 (46)
pZ0.144a
77 (59)
pZ0.010b
Initial (nZ115) 3 month (nZ86) 12 month (nZ104)
Group treated with
surgery and compression
Number of legs with
incompetent calf
perforating veins (%)
59 (51) 35 (41)
p!0.001a
44 (42)
pZ0.001b
a, b Wilcoxon Signed Ranks Test (paired comparisons: initial vs 3 month and initial vs 12 month, respectively).
M. S. Gohel et al.80incompetence, significantly fewer than the compres-
sion group (pZ0.003, Chi-squared test). Twenty-five of
115 patients had surgery under local anaesthetic.
Incompetent perforators were seen in 6/25 (24%)
legs at initial assessment. After 12 months, reversal
of perforator reflux was seen in two legs and new
perforators were seen in two legs.Discussion
This study demonstrated that incompetent calf perfor-
ating veins may be abolished by superficial venous
surgery in the absence of specific perforator surgery.
This change appeared to be sustained at 12 months
and was therefore, unlikely to be a short-term
phenomenon. Reversal of perforator reflux after 1
year was seen in 33% of legs in this study, compared to
43%4 and 75%13 in other studies. Interestingly,
perforator incompetence was also reversed in some
legs treated with compression alone, although the
overall prevalence of legs with incompetent perfora-
tors at 12 months was significantly greater in this
group. The lack of incompetent perforators in some
cases following surgery may be attributable toTable 2. The number of legs with incompetent calf perforating veins
Duplex assessment
Isolated superficial reflux Su
re
Initial
(nZ86)
3 month
(nZ53)
12 month
(nZ76)
In
(n
Group trea-
ted with
compression
alone
Number of
legs with
incompetent
calf perforat-
ing veins (%)
30 (35) 18 (34)
pZ1.000a
38 (50)
pZ0.020a
18
Initial
(nZ72)
3 month
(nZ51)
12 month
(nZ65)
In
(n
Group trea-
ted with sur-
gery and
compression
Number of
legs with
incompetent
calf perforat-
ing veins (%)
35 (49) 21 (41)
pZ0.007a
29 (45)
pZ0.006a
13
aZWilcoxon Signed Ranks test (paired comparisons to initial duplex).
Eur J Vasc Endovasc Surg Vol 29, January 2005perforator avulsion during phlebectomies. It is unli-
kely that this is the only mechanism, especially, since
many of the perforators were sited under ulcerated or
diseased skin. An alternative explanation is that reflux
in the superficial venous system may overload the
deep veins, resulting in venous dilatation and per-
forator incompetence. Surgical correction of sapheno-
femoral or saphenopopliteal reflux, or compression
therapy may therefore, offload the deep venous
compartment sufficiently to reduce dilatation and
reverse perforator incompetence.4 This is supported
by other studies that have demonstrated reversal of
deep venous reflux following superficial venous
surgery.14–16 This may also explain why significantly
fewer legs in the surgery group developed new
perforator incompetence at 12 months, suggesting
that superficial venous surgery may offer some
protection against future perforator incompetence.
There is evidence that the presence of incompetent
calf perforating veins may not be significant in all
patients,3,17 and that outward flow may not be
pathological. Cadaveric studies have shown that
some perforating veins have valves directing flow
from deep to superficial veins.18 Whether or not the
reversed perforating veins are of haemodynamic, stratified by pattern of deep reflux at initial duplex scan
perficial and segmental deep
flux
Superficial and total deep reflux
itial
Z36)
3 month
(nZ25)
12 month
(nZ33)
Initial
(nZ24)
3 month
(nZ12)
12 month
(nZ22)
(50) 14 (56)
pZ0.248a
22 (67)
pZ0.197a
13 (54) 9 (75)
pZ0.083a
17 (77)
pZ0.624a
itial
Z25)
3 month
(nZ21)
12 month
(nZ22)
Initial
(nZ18)
3 month
(nZ14)
12 month
(nZ17)
(52) 9 (43)
pZ0.096a
9 (41)
pZ0.248a
11 (61.1) 5 (36)
pZ0.107a
6 (35)
pZ0.10a
Fig. 1.Distribution of number of incompetent perforators per leg in both treatment groups. Legs treated with compression aremore likely to develop new perforator
incompetence.
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M. S. Gohel et al.82significance is unclear. It may be that the ICPV that are
reversed following surgery are actually those of least
significance, meaning that superficial venous surgery
could be a useful filter to identify the patients who
would most benefit from perforator surgery.
A number of studies have reported favourable
results in the form of improved ulcer healing following
perforator surgery.6–8,19,20 Many of the patients
included in these studies also had concomitant
superficial venous surgery, making it impossible to
assess the benefits of perforator surgery alone. Some of
the reported benefit may be as a result of correction of
superficial reflux, rather than any perforator surgery.
Perforator surgery may improve outcomes in some
patients, but a more complete understanding is
required to identify appropriate indications and
reduce the risk of unnecessary procedures.21 A clinical
trial comparing superficial venous surgery alone with
superficial venous surgery plus SEPS might help to
resolve some of the controversy.
There is a number of issues not addressed by this
study. Perforator size, location and presence of
competent perforators were not routinely documen-
ted. Other studies have shown the majority of calf
perforators to be located on the medial aspect,5 and
that the median perforator diameter was reduced after
saphenous surgery.4 In addition, inter-observer and
temporal variability in venous reflux may have
influenced the findings. Further analysis of these
factors and assessment of ulcer healing and recurrence
data from the patients in this study may improve
current understanding about perforator function and
help to define the role of perforators in chronic
ulceration.Acknowledgements
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